on the assumptions that phytC is of photosynthetic origin and a closed system, claims were 23 recently made that phytoliths from several agriculturally important monocotyledonous species 24 play a significant role in atmospheric CO 2 sequestration. However, anomalous phytC 25 radiocarbon ( 14 C) dates suggested contributions from a non-photosynthetic source to phytC. Here 26 we address this non-photosynthetic source hypothesis using comparative isotopic measurements 27 ( 14 C and  13 C) of phytC, plant tissues, atmospheric CO 2 , and soil organic matter. State-of-the-art collected from the ongoing durum wheat experimental plots at a depth of 0-15 cm (~15 g each) 145 during plant biomass harvesting.
146
To determine the precise 14 C activity of the plant materials, radiocarbon measurements 147 were conducted before the phytolith extractions started. Since the commercial CO 2 used in both 148 FACE enrichment sites was from a fossil source, its 14 
Thermal Analysis

310
We performed thermal analysis of phytoliths on a modified Thermal-Optical Carbon (Tables S1 and S2 ), followed by details on the sample processing (protocols, 328 laboratory and measurement identifiers). Note that when sufficient plant material was available 329 (which was the case for the durum wheat samples) some labs could replicate the extraction (i.e.
330
processing the same pool of biomass following the same protocol).
331
From those 21 phytolith concentrates, 51 14 C results were produced to determine the 332 phytC 14 C signatures (number of targets includes duplicates and/or replicates, as specified in 333   Tables S1 and S2 carbon pools associated with the labile-accessible and recalcitrant (alkali-insoluble)). (Table S1) (Tables S3). 418 Phytoliths produced phytC yields ranging from 0.08 to 0.1% d.wt. when using the less 419 aggressive protocol 1a and from 0.01 to 0.04% d.wt when using the more aggressive protocol 2b 420 (Table S3) . relative to all other treatments (Tables 1 and 2 ). Specifically, the Planter C phytC 14 close to ~43 kyr BP; n=3) (Tables 1 and 2 ). As in the above C manipulation experiment, in figure   439 4 we assigned values of 0 and 1 to the Fm 14 C associated with stems and leaves of origin and 440 amendments, respectively (Table S3) , and used the same mixing equation (eq.1).
441
The bulk stems and leaves produced Fm 14 C signatures that were very similar to the local 442 ambient air 14 CO 2 values collected in the 6L cylinders during the growing season, excluding any 443 possibility that the phytC 14 C depletions are a product of urban fossil atmospheric CO 2 fixation.
444
The small discrepancies between the stem and leaf 14 C values (e.g. from 25 to 65 years) (Table   445 S3) are attributed to heterogeneities in C distribution within plant cells during C fixation (Pausch evolved than soil phytoliths. At 500 °C half of the phytC CO 2 in both samples had been evolved, 482 and at 800°C all of the phytC has been completely removed. and associated 14 phytC found in these locations, which is expected when phytoliths are subject to rapid oxidation. 534 Conversely, phytC in the silica network is homogeneously distributed at the micrometric scale, 535 and is less accessible to oxidation. These two pools of phytC may account for the heterogeneity 536 of phytC accessibility to oxidation. correction to obtain a phytC Fm 14 C signature derived solely from photosynthesis is likely to fail.
600
We can also assume that when grasses are forced to reach greater rooting depths (Sivandran and 
Total percent carbon was determined by manometric measurements of CO 2 after combustion of solids. Those values are estimates only, as it does not take in account volatile organic C losses during the drying procedure of the amendments as solutions; b negative 14 C ages are associated with material that fixed C during the post-nuclear testing period (e.g. Post-AD 1950 to present); c GS %C is based on its total C amount by d.wt., with 0.06% of it constituted of organic matter detritus with the remaining C pool from marine carbonates. %C estimates of independent fractions were based on stable isotopic measurements of bulk and HCl treated (OC fraction) subsamples (section 2.2.2). Nevertheless, the IG has a very low %C. Therefore, its C contribution to planters B and C after dilution into solution (e.g. ~ 0.02 grams of C per feeding) was found to be very small, a conclusion supported by isotopic analyses (Table S3) Values are reported as per mil (‰) related to PDB, and individual symbols represent single results as reported in Table S3 . For planter B we report two values, its OC fraction (-24.3‰) and its bulk fraction (-12.1‰ -a mixture of OC and inorganic carbon) (Table 1) . Constant solid lines correspond to the average δ 13 C values of ambient-air CO 2 and bulk plant tissues. (Table S2) , and b) soil phytoliths MSG70 extracted using a conventional protocol adapted to soil and sediment materials. Peaks are artifacts of the 100°C temperature-step increments. Vertical lines indicate main temperature thresholds, as explained in text. phytC from inside the silica network. For illustration purposes, young and old C are represented by black and orange dots, respectively (cf Figure 1b) .
